Background: Significant event analysis (SEA) is promoted as a team-based approach to enhancing patient safety through reflective learning. Evidence of SEA participation is required for appraisal and contractual purposes in UK general practice. A voluntary educational model in the west of Scotland enables general practitioners (GPs) and doctors-in-training to submit SEA reports for feedback from trained peers. We reviewed reports to identify the range of safety issues analysed, learning needs raised and actions taken by GP teams.
Background
Patient safety dominates the agenda in most modern health care systems including the National Health Service (NHS) in the United Kingdom (UK) [1, 2] . However, evidence of the main threats to patient safety and their potential solutions is limited. Although incidences of error and rates of patient harm have been quantified to some extent in secondary care [3] [4] [5] [6] [7] similar estimates in primary care [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] have been criticised as lacking in consistency and theoretical construct [19] .
Despite many safety concerns being generic across healthcare sectors, primary care is recognised as involving specific challenges. It is characterised by self-limiting conditions where safety-critical incidents occur relatively infrequently and clinical management decision-making often includes a level of uncertainty as a result of often undifferentiated symptoms across a broad range of health and illness issues [20, 21] . The differing physical, psychological, social and personal choices unique to each patient mean that there is often justifiable variation in practice [22, 23] . Similarly, the unique business position of UK general practices (independent contractor status) compared with the acute sector (largely directly managed NHS organisations) is an unknown quantity in terms of influence and impact on patient safety concerns. Quality improvement methods when applied in the general practice context may need to allow for these variations, complexities and associated organisational and cultural factors.
One potential improvement method that is largely, although not exclusively, confined to UK primary care is significant event analysis (SEA) [24] which is promoted as a team-based approach to enhancing safety, managing risk and facilitating the reporting of safety incidents [25] [26] [27] . Expectations for SEA are high. Individual general practitioners (GPs) and their health care teams must provide documentary evidence of SEA participation as part of professional, contractual and clinical governance obligations [28, 29] . The National Patient Safety Agency (NPSA) also recommends that primary care teams should identify and analyse those significant events which have resulted in "minor" or "moderate" harm to patients, or had the potential to do so [27] .
However, two interrelated issues arguably hinder the progress of the safety agenda in general practice. Firstly, there is a lack of evidence for the effectiveness of SEA in terms of its value in facilitating learning and change which leads to credible improvements in health care quality [25] . Secondly, fully engaging the primary care team in the reporting of patient safety incidents as part of formal reporting and learning mechanisms has proved to be extremely challenging [30] .
Gaining some insight into how SEA may contribute to our understanding of important quality and safety issues is clearly desirable to help close the evidential gap. In the west of Scotland region, a voluntary educational system offers GPs the opportunity to submit SEA reports for peer feedback from trained colleagues as part of continuing professional developments [31] . A substantial bank of reports has been submitted and retained in the past decade, which offers important potential for research and learning.
Against this background, the aim of this study was to review the contents of SEA reports submitted by GPs and in doing so to identify the range of quality and safety issues analysed, the types of learning needs raised and the purported actions implemented by health care teams. The findings could then be used to inform on aspects of the debate on the effectiveness of SEA [25] .
Methods
Study design, sample, timescale and ethical approval The study involved a content analysis of SEA reports voluntarily submitted by GPs between July 2005 and February 2007 for external peer feedback as part of an educational model developed and managed by NHS Education for Scotland (NES) -a special health authority with responsibility for the training and education of the healthcare workforce [31] . In this model a significant event is defined as "...any event thought by any member of the practice team to be significant in the care of patients or the conduct of the practice" [24] . This broad definition was to allow for any issue that impacts either directly or indirectly on the quality of patient care to be addressed. 
Peer review of SEA reports
All reports were submitted by two GP groups: GP principals (qualified family doctors) as part of their continuing professional development and GP registrars (family doctors in training) as part of a regional training requirement.
SEA were submitted in a standard report format (Table 1) and sent to two trained GPs for independent review using a validated feedback instrument [32] . Good practice in SEA recommends that it involves all necessary members of the healthcare team and is conducted in a fair and nonthreatening environment. As such, the author of the report is encouraged to describe the consensus view of the team's analysis where appropriate.
As part of an overall global judgement on the quality of the analysis report, reviewers were asked to make a determination using the feedback instrument as to whether the SEA report was satisfactory or unsatisfactory. Where there was disagreement between the two reviewers a third reviewer -the peer review co-ordinator -would make a final decision. Those considered 'unsatisfactory' were excluded from the study because they were highly likely to be deficient analyses. We know from previous research involving these 'unsatisfactory' reports that insights into why the event happened may be lacking, learning needs may not have been identified or appropriate action was not taken to reduce the risk of recurrence [33] . All GPs consented to their anonymised reports being used in this study.
Content analysis of SEA reports
Coding of events, reasons for occurrence, learning needs and actions taken Each SEA report was analysed for content independently by two researchers (NB & JM). The authors developed a preliminary coding framework by merging and adapting the main categories and subcategories of errors, [12, 15] adverse events [10] and potentially harmful events [9] previously reported in published research from primary care. The codings were further developed and refined as the study progressed. The authors were unaware of similar frameworks for classifying learning needs and actions taken. These were developed on an iterative basis as each SEA report was reviewed. Reports often described multiple events, reasons for occurrence, learning needs and actions taken. A pragmatic decision was taken not to assign a single code for each of these factors because of the inherent difficulty in reaching agreement because events could be highly complex, information could be missing and improvements were often multi-factorial.
Data validation
Joint meetings between the researchers took place after a set of five SEA reports had been reviewed. Where there was disagreement between researchers a consensus was reached on the codes assigned. To enhance validity, a third researcher (PB) independently analysed one-in-five reports and the associated coding before meeting with the other two researchers to triangulate final agreement on the data collected.
Data collection and analysis
The following data were collected using a pre-designed proforma: type of significant event; reasons cited for event occurrence; involvement of external agencies/individuals; level of patient harm (NPSA grading system: death, severe, moderate, low and none); type of learning issues identified; and type of actions taken. Data were entered into a Microsoft Excel spreadsheet. Descriptive statistics and differences in proportions between GP group data were calculated along with 95% confidence intervals using Minitab version 13.
Results

SEA reports reviewed
286 SEA reports were submitted during the study timescale. Of these 95 (33%) were excluded because they were judged 'unsatisfactory' by peer review. A total of 191 SEA reports were therefore subject to review of which a 99 were submitted by 74 GP principals (51.8%) {Range one to four reports per GP principal} and 92 by 90 GP registrars (48.1%) {Range one to two reports per GP registrar}.
Types of significant event
A classification summary of the most frequently occurring significant event codes with examples is outlined in Table  2 . Events involving disease diagnoses and/or disease management (46, 24.1%) along with prescribing issues (46, 24.1%) were the most common subjects for analysis. 'Disease diagnosis' categorisation involved issues such as the delay in the identification of a specific cancer while 'disease management' referred to events such as the care of a terminally ill patient. Prescribing issues included prescribing an inappropriate dosage of medication. Almost as prevalent were issues precipitated by the patient or their relative (43, 22 .5%) such as unnecessary medication requests and anger or upset at an aspect of their healthcare. 
Why did it happen?
• Ensure the main reasons why the event occurred are fully established and recorded, e.g. was it a failure in a system or a failure to adhere to protocol?
• Establish the underlying or contributory reasons as to why the event occurred, e.g. why was there a failure in a system or adherence to a protocol.
What has been learned?
• Agree and record the main learning issues for the health care team or individual team members.
• Ensure that insight into the event has been established by the team or the individuals concerned
What has been changed?
• Agree and implement appropriate action in order to minimize the chance of recurrence, where change is considered to be relevant.
• Monitor the implementation of any change introduced
Reasons for occurrence
A classification summary with examples of the most frequently cited reasons by GPs as to why events occurred is outlined in Table 3 . The most prevalent cause of events identified was that of individual health care professionals 'errors' relating to their knowledge and skills (62, 32.5%). Substandard communication issues between the practice and the patient or within and between care providers was the second most frequent cause of significant events occurring (58, 30.4%). Patient behaviour such as non adherence to medication or refusal to attend for investigations was also a significant contributory factor in over a quarter of reports (55, 28.9%).
External involvement in significant events
104 SEA reports (54.5%) described the direct or indirect involvement of other health and social care agencies in the significant event as follows: secondary care (58, 30.4%); community pharmacy (13, 6.8%); out-of-hours services (7, 3.7%) and social services (3, 1.6%); other [e.g. police or ambulance service] (32, 16.8%).
Learning issues identified
182 reports (95.3%) identified learning needs, points or issues which required to be addressed as part of event analyses (Table 4) . Over half of reports identified personal learning issues for the individual doctor who drafted the SEA report. These learning issues related mainly to 'generic' issues around diagnosis, clinical management and patient behaviour. Specific learning points relating to clinical knowledge in areas such as psychiatry or contraception were detailed in less than a sixth of reports.
Actions agreed and implemented
154 reports (80.1%) demonstrated that change(s) had been agreed and implemented by at least one member of the primary care team as a result of the SEA (Table 5 ). 32 reports (16.6%) detailed a change(s) in which other GPs, nurses and health visitors in the GP practice (as well as the author of the report) were able to apply new or revised clinical knowledge and skills. In just under one sixth of reports this application of new knowledge, skills and changes in clinical behaviour was adopted by the reporting GP only.
The methodology chosen to implement change was most often the development of new or adaption of existing protocols. This was detailed in 73 reports (44.5%) Levels of patient harm 48 SEA reports (25.1%) described incidents which led to patient harm (Table 6) . A further 109 reports (57.1%) outlined circumstances which had the potential to cause patient harm but were either prevented or ran to completion without harm occurring ('near misses'). A minority of reports (34, 17.8%) did not involve incidents which could have compromised patient safety. Of the 48 reports of patient harm, 42 (87.5%) described the direct or indirect involvement of health care teams or agencies external to the general practice as well as members of the practice team. In comparison, of the 109 reports that had the potential to result in patient harm but did not, a total of 62 involved health care teams or agencies (56.9%) external to the practice [difference 30.6%; 95% CI 17.4 to 43.8; P < 0.001].
The involvement of staff in the SEAs where learning issues were identified and where change was implemented are shown in Table 7 . Practice managers, nurses and administration staff were significantly less likely to be involved in both the learning and the implementation of change from the analysis of a significant event which resulted in patient harm compared with events which did not cause harm.
Discussion
Main findings
The types of significant events described in this study are consistent with the broad range of clinical and administrative events previously identified in similar general practice studies [24, 34] . The majority of events had the potential to cause patient harm, while one quarter described incidences of patient harm. Several of the major underlying reasons why significant events occurred, such as knowledge and skills errors or communication difficulties are consistent with previously reported reasons why errors and adverse events occur in both UK and international family practice [7, 8, 11, 12] . Although learning issues are identified in the majority of SEA reports these frequently relate to non-specific personal learning issues which do not appear to be shared with the practice team.
There also appears to be limited direct involvement of the practice team members in implementing the changes required from the SEA. If, however, a significant event has resulted in patient harm then medical colleagues tend to be involved in the implementation of change in the great majority of cases.
Study limitations and strengths
The reports voluntarily submitted to the SEA peer feedback model described may not be representative of those undertaken by the GP population as they are likely to be highly selective [31] . The reports reviewed were judged by trained peers to be 'satisfactory' event analyses, while a substantial minority was considered 'unsatisfactory'. This provides an element of verification and assurance of SEA • More than one classification may have been accorded to a single SEA report. • 182 reports detailed at least one learning issue • More than one learning point may have been reported in a single report. quality, which does not exist in other similar studies. However, this limits the generalisation of the findings since no comparison was made between the types of events and the subsequent learning issues and change implemented between those reports deemed 'satisfactory' and 'unsatisfactory'. There could also be selection bias as SEA judged 'unsatisfactory' may describe important quality and safety issues but be difficult for GPs to describe within the report format. SEA reports are written retrospectively normally by a single author who in most cases acts as a proxy for the practice. Personal recollections may therefore be affected by recall bias or misinterpretation of reasons for event occurrence or decisions made. The study may have been strengthened by undertaking a more indepth textual analysis of a sample of SEA reports. This could have enabled the authors to identify (and subsequently amend) elements of the reporting format that inhibits analysis of particular events and limits reflective team based learning.
Context and Implications
Types of Events SEA was originally proposed as an adjunct to the traditional quantitative approach to audit that allowed GP practices to investigate specific areas of care not accessible by this method [24] . The range of significant events identified for analysis in this study confirms the potential for SEA to examine a breadth of patient-safety related subject matter which appears largely unlikely to be captured by criterion or cohort based audit. Although there is much to be learned from 'good practice' it is apparent that GP teams choose in the vast majority of cases to examine events that could highlight sub-optimal care presumably because they find these events are a more valuable learning experience [31] . The most common clinical areas for analysis were cancers and acute psychiatric events and this most probably reflects their role as 'marker' events identified by the General Medical Services contract (GMS) in the UK as being worthy of SEA [29] . The benefits of using these 'marker' events is that they can provide opportunities for prevention, early detection and inform on the process of care [35] . They may also highlight previously unknown learning needs. However there may be an opportunity-cost to analysing these 'prescriptive' events over self-selected events of potentially greater importance. The frequent choice of events that relate to disease diagnosis and management and those that involve prescribing and drug issues are consistent with GPs selecting topics that reflect the routine case work of general practice both in the UK and in other similar international healthcare systems [12] . It also reflects the subject choice of SEA in other parts of the UK [34] .
Reasons for occurrence
This study found that the two most common reasons cited for the significant event having taken place were selfreported individual errors by the doctor and communication issues. The role of individual error may reflect appropriate insight on the part of the doctor. It is more likely, however, that it could indicate a lack of understanding of the deeper systems-based factors which contribute to these errors or violations since it is known that flawed health care systems rather than just the specific actions of individuals are often the underlying causes of patient safety incidents [36] . Such lack of understanding could be addressed through local initiatives such as existing community health partnerships (CHPs) which provide educational sessions for all relevant primary healthcare staff or individual learning through continuing professional development.
Given that these SEA reports are submitted as part of an educational exercise for the GP, it may be that the doctors feel they will learn more by analysing significant events attributable to themselves than events more directly attributable to others or team members. Additionally GPs are known to submit events that they feel responsible for as a form of 'personal catharsis ' [31] .
Patient behaviour was thought to be an underlying factor in over a quarter of significant events, which has rarely been cited as a key reason for significant event occurrence in general practice [37] . It does not necessarily mean that there is 'blame' attached to the patients' role. Significant events can be influenced by a host of factors including illness behaviour or lack of knowledge on the part of the patient or their carers' or poor lines of communication between the practice and the patient. Buetow and Elwyn suggest that events, which may in part be attributable to patients, need to be understood in the context of their individual and social circumstances [38] . For instance, a patient may contribute to a significant event because an agreed action at a consultation cannot then be carried through by the patient -such as taking time off employment to attend out patient clinics. Patients may also make an informed choice that leads to a significant event, and in such circumstances may be 'morally' responsible for errors that they make [39] . However, the GP or the practice may contribute if they do not agree preferred management options with the patient. In such circumstances, patients may feel that they lack 'enablement' or 'partnership' in the decision making process within the consultation. This can highlight training issues for the GP in their consultation techniques.
External Involvement in SEA
A study in one Primary Care Trust in England found that nearly 19% of significant events originated beyond the general practice unit [34] . Although our study did not look at place of origin, the finding that over half of events involved an agency external to the practice highlights the potential for multi-disciplinary and multi-agency learning and collaboration in event analyses. This finding may also demonstrate that many GP teams are prepared to investigate what could be interpreted as difficult-to-resolve "interface" issues. Alternatively there could be a degree of 'blame-shifting' attached to the event analyses.
Learning and change
The role of SEA as a reflective learning technique has been highlighted [24, 25] . The findings provide further evidence of this but it is of note that much of the learning would appear to be personal to the SEA report author. There may be a reluctance to share this with colleagues if the GP was professionally embarrassed or felt that the learning point was not of sufficient interest to others. It is also possible that there are difficulties with team dynamics or interpersonal relationships within the GP team. This would limit the potential of SEA but could be addressed through training in team based learning for all relevant members of the primary care unit. Another interpretation is that the authors failed to document that they shared their learning with other members of the practice team.
Although reflection and learning is recognised as an important part of improving the quality of healthcare [40] it is the application of this learning into sustained change that will enhance the quality of each individual's care. It is unclear if the learning and change described in these SEA reports led to sustained improvement in health care practices. Of additional concern is the substantial minority of reports not included in the study as they were considered unsatisfactory by trained peers. The opportunities for professional learning from events that may involve doctors' mistakes or other healthcare errors may be lost due to a failure to fully understand and apply the SEA technique [31, 41] . This may imply that SEA training -which is mainly (though not exclusively) undertaken as part of postgraduate medical education -needs to be encouraged through both teaching of GP registrars and through GP appraisal [28] . The evidence that SEA can improve the quality of care, and enhance patient safety in particular, is limited [25] . However, perhaps it should be seen in the context of a raft of other quality improvement approaches -such as audit, prescribing reviews, referral analysis, complaints review and the nGMS contract itself -that are available to GPs and their teams as part of a multi-method approach to reducing harm and minimising risk.
Patient safety
The small percentage of SEA reports that involved severe harm or death is consistent with other recent UK data on the severity of events analysed by GPs [31] . The NPSA recommends that a full Root Cause Analysis (RCA) should be conducted in these cases rather than SEA [27] . RCA is a more intensive and structured investigation process which is normally led by a group of trained health care professionals who are independent and external to the event [42] . However, a raft of barriers potentially militates against the use of RCA in general practice: the independent contractor status of GPs may mean they are not obliged to co-operate with external RCA investigators; the time and cost implications of training GP team members in RCA would be a major obstacle, while the use of faceto-face interviews as a data collection method when applying the technique could be potentially divisive in small, close-knit teams. Although it is clear that severe events occur in general practice, there does not appear to be evidence that RCA is routinely applied. Policymakers may need to reconsider the use of RCA in these situations. In addition, SEA is only one method to identify and investigate patient safety issues. Criterion audit, the use of trigger tools, patient surveys and interviews, case note review, and 'sentinel event' monitoring all have a role in identifying adverse events and errors [35, 43, 44] . These methods should be considered complementary and healthcare teams need to be able to apply these techniques independently since there is often no overlap in their identification of different patient safety issues [44] . There may be practical issues for teams in allocating time and resources to both apply and integrate these methods. However, it is important that the interface between SEA and other patient safety and healthcare quality improvement techniques is established. This will help ensure that SEA is undertaken appropriately.
With one in four events involving some form of harm, (nearly all of which involve external agencies) it is also apparent that GPs are prepared to confront potentially difficult issues that may not reflect well on them or their practices. It is acknowledged that professional 'shame' can inhibit the reporting of relevant safety issues [45] . However, efforts to minimise the emotional consequences of such feelings can be achieved through recognition of the underlying contributing factors to these incidents [46] . Sharing such events to improve the quality of care rather than punish individuals can act as a driver to quality improvement [47] . The majority of events had the potential to cause patient harm but did not actually do so. GPs have been encouraged to identify and use these types of 'near misses' to highlight learning and safety issues in practice rather than wait till a patient inevitably suffers harm. [29, 35] Given the range of outcomes outlined in the reports, if properly applied, the SEA technique would appear to be well placed to inform and educate on a wide range of patient safety-related issues in general practice.
Although SEA is encouraged as a team-based activity [24, 25] if the event in question involved patient harm then non-medical staff were less likely to be involved in the learning and change as a result of the analysis. As most GPs will involve staff only where they deem it appropriate [48] this is likely to represent a pragmatic decision on the part of GPs to form a smaller, more relevant group when clinical care issues are involved. Alternatively there may be a reluctance to open up discussion to the wider primary care team if the doctor perceives patient harm to have been in some way related to their own professional practice.
Significant events are often described as a rich resource that could aid both local and national reporting and learning systems [27] . Indeed most of the patient safety incidents amongst the SEA reports in this study could be relatively easily applied to the NPSA reporting template and other international taxonomies [13, 49] . The narrative aspect of SEA should serve to add depth to basic factual details applied to reporting systems in health care and thus could potentially offer much more information than most incident reporting forms [43, 47] . In addition, the patient harm described in this study may be an under-representation of the true volume of patient harm identified by SEA since GPs are selective in the type of significant events that they choose to submit to this peer review model and those GPs who do submit their SEA for feedback may not be representative of their GP colleagues.
Given the large scale non-engagement of GPs in incident reporting systems [30] it may be appropriate to encourage the notification and sharing of these reports to inform the patient safety agenda at the local and national level.
Conclusion
The study adds to the limited evidence of the potential of SEA to improve healthcare quality and safety. It is applied to investigate and learn from a wide variety of qualityrelated issues identified by GP teams, including those resulting in patient harm and which often involve other health care agencies. Learning and change reportedly occur but more research is required to establish if sustainable improvement is possible. Innovative methods of disseminating learning and change to the wider primary care environment are also required, while exploration of the linkage between SEA and improving the engagement of GP teams in local or national patient safety reporting systems should also be elucidated.
